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Building an Inexpensive Greenhouse 

By Chris Pratt 

It is late fail, the leaves are gone, and the nights are cold. The garden has been 
bedded down for the winter with a green manure crop to prepare it for 
spring. You come in with an armload of wood, lake off your winter coat and 
set down to a fresh green salad with loose leaf lettuce, spinach, shallots, basil 
and to mat os. All picked fresh moments ago. Welcome id the Greenhouse! 

One cannot say enough about 
how nice it is to have a 
greenhouse. Prior to building it, 
we never had a season where 
jalepenos and cayenne peppers 
(our passion at the dinner table) 
would come to full maturity. Kim 
learned how to make many jars 
of green tomato salsa (by 
necessity). The growing season 
in Western Washington State is 
barely adequate to grow a 

successful garden. Our greenhouse is a necessity rather than a nicety (we just 

didn't know it prior to building it). 

The Design 

We saw an article in Countryside Magazine that talked of using welded wire 
stock panels (wires welded to form a fence partition, see Figure 1 ) with both 
edges held down to form a quansot hut style greenhouse. This design called 
for pounding re-bar into the ground and wiring the edges of the stock panels 
to the re- bar. The top of one panel is then wired to the bottom of the next and 
so on. At the ends, you use some sort of framing to stiffen. Everything is then 
covered with translucent fiberglass panels 

This is how we planned it and how we based our purchases, but as so many 
of our projects go, quite different from what we built. The first thing that had 
to go was re-bar. The place we picked for the greenhouse, had a substance 
that while appearing to be dirt, is really closer to concrete The re-bar lost the 
contest and would bend rather than be pounded in! The second problem was 
headroom. The stock panels would not be high enough if they were flush with 
the ground. The last was the iTbreglass panels. The fellow at the building 
supply talked us out of this as he felt they would be cracking constantly at the 
place they were wired on. On to plan B. 
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Fig. 1 Welded Wire 
Stock Panel 



How we built it 



What we built was actually a frame of 4x4s to support the wire structure. 
These were placed in a "basement" on pier blocks. The stock panels were 
attached to the frame, the ends framed, and greenhouse plastic placed over 
the entire structure. 

The process began by scraping out an 8 1/2 x 22 foot hole approximately 12 
inches deep using out loader. Then we leveled it by hand. We placed the pier 
blocks where they would appear to provide the greatest support and created 
a 8 x 20 square of 4x4s at just above ground level (each 4x4 was attached to 
the next by steel plates and screws). This 4x4 frame was nailed to the pier 
block's steel bracket 

The frame being completed, we got out the bolt cutters and cut off the little 
ends sticking out on the stock panels (see Fig 1 ). We then laid the stock 
panels out so that one end was flush with one side of the 4x4 frame. This end 
was nailed down using giant fencing staples (we did not dnve these home at 
this point so that we couJd make any adjustments that might be necessary). 
The BIG MOMBNT. We made the first bowed section by one of us pushing 
the free end towards the center (see Fig 2), 



Fig, 2 Stock Panel 
with sides pushed 
in forcing a bow 

The free side was now nailed to the other side of the frame and viola.., we 
had something that resembled a structure We repeated this procedure for 5 
stock panels using baling wire to wire each one to the next until we had 
something similar (o Fig 3. 
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Fig. J Several Sections on 4x4 frame 
held up by pier blocks. Sections 
are held together by baling wire. 



Using all those old scraps of 2x4s that are left over from projects, we framed 
the ends. The north end was given a special treat, 2 sections of" 1 12 inch 
plywood (something we avoid using since it cant be milled) wilh holes cut out 
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by Gayla Sanders 

The last time I forgot to water my outdoor potted plants and 
discovered them completely wilted and hanging on the cusp of near 
death, I decided it was time to take action. Some of the plants on my 
deck receive a full, searing sun all day long during the hottest mid 
summer days. While these plants thrive under such conditions if 
property taken care of , they will die quickly if they don't receive 
enough water. Although it has been unusually rainy this year in these 
parts, full sun deck plants will still get extremely hot and dry very 
quickly. 

One of the best ways to provide a steady water supply to your plants 

without your constant attention is the gradual watering system or 

drip irrigation. Through this method a device is employed that slowly 

delivers water Into the soil directly around the roots. Commercial 

watering spikes can be purchased from you local garden centre 

however, using recycled materials you can make your own drip irrigation system for free. 

The materials you will need are as follows: 

1 . 2 litre plastic soda bottle or water bottle that still has the lid 

2. drill and small drill bit 

3. sharp knife 

4. cutting surface 

Drill 4-8 small holes into the cap of the plastic 

bottle. If you want it to drip slower use less holes, 

faster use more holes. Dont make holes that are too 

snail, they will become clogged up by debris. 

Remove the bottom of the bottle by cutting 

vertically across with a sharp knife. I find a serrated 
knife works well. Removing the bottom of the bottle creates a funnel for 
you to easily pour water into. The wide mouthed opening will also catch 
some water when it rains. 

Dig a hole next to a plant or in between a grouping 

of plants that Is deep enough to bury at least one 

third to one half of the bottle. If you position the 

bottle in amongst a grouping of plants it will be 

hidden from view. Place the bottle in the hole with the cap side down and 

secure it into the hole by pressing dirt around It. This wilt ensure that your 

bottle stays in place. Pour water into the bottle until it Is full. You can add 

fertilizer to the bottle every few weeks so that your plants are fertilized 

right at the roots. 



You will need to fill your bottle when it is empty, 
jtoupinj si ni«n» once a day or less depending on how much direct, 

hot sun your plants receive. Make several bottles 
to place in all your large containers or next to plants in your garden such as 
tomatoes that require a lot of water. 

Related Articles 

We've got more water conservation tips for you 

Another dty water saving project: rain barrels 
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This simple composting toilet system is inexpensive both in construction and to operate and, when properly maintained, 
aesthetic and hygienic. By closing the human nutrient cycle, it is a perfect compliment to organic gardening bi many 
ways it out-pertbrms complicated systems costing hundreds of times as much! Although it may lack appeal in first worid 
countries with their expensive, "out of sight, out of mind" sewage systems, it may be highly appropriate in areas that lack 
such complex infrastructure. 

We recently tested a simple ventilation system to capture odors during use and vent them outdoor* This common- 
sense, basic capability is something lacking in almost all toilets, even in the wealthy industrialized countries. The 
American approach is to ventilate the toilet room by a fan installed in the ceiling This makes some sense, as this 
approach wiU also ventilate a shower or bath However, a much more effective approach, which prevents any odors 
from even escaping from the toilet, is to ventilate the toilet itself You can achieve thus by attaching a flexible air suction 
hose to the toilet flange powered by an electnc ran which sucks air from the room and vents it either into trie normal 
ventilation stack or through the wall to the outside. Our simple contraption consists of a second hand vacuum cleaner, a 
2" check valve to prevent odors or outside air from flowing backwards into the room, a dimmer switch to lower the 
power (and therefore noise) of the vacuum, and a few pieces of 2" or 3" pipe to route the air flow. Total cost is less 
than $35 (vacuum: free, check valve: $17, other plumbing parts for routing air about $5, dimmer switch and other 
electric parts: $10). The fan device is actuated for only a few seconds during use, until new deposits are covered when 
no further odors are present This method works flawlessly and prevents all odors, all the time. For those who don't 
want to re-invent the wheel, I have come across a commercial version of a toilet ventilation ran, although I cannot vouch 
for whether it works well Basically, it appears to be a thin device that fib between the usual toilet seat and the porcelain 
fixture. It ventilates air in its proximity with an electric fan The following simple diagram shows the basic plan tor this 
toilet(not including the ventilation device). The air suction device (connection by some type of flexible hose) attaches to 
anywhere on the flange. 
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for louver vents and a fan The south end got a screen door cut down to about 
5 1/2 feet and 2 louver vents. The entire structure was covered wiih a 
professional greenhouse plastic. 

To seal in the "basement" we bought sections of a type of board that contains 
concrete. Using a worm drive skil saw we cut these boards in strips to go 
from the ground (down in the hole) up to the edge of the 4 vis These were 
then scaled at the top with a sealer, arid backfilled at the bottom with dirt We 
then filled the entire interior with about 6 inches cedar chips 

Water 

Though running water would be nice, we decided to use a 50 gallon food 
grade olive bane! lo hold the water we use. This has to be filled once in a 
while but it has the advantage of storing heat (it is a dark gray color). We 
purchased a plastic valve, a section of pipe with threads on both ends and 
some plastic nuts to go on it We cut a hole the size of the pipe, put a nut and 
o-nng on both Ihe inside and the outside of the hole The we screwed the 
valve on the end that protrudes 

Since the barrel spigot is at the bottom, we have an old cable spool that we 
set it on. It was free and is strong enough to hold the hand when it is lull. The 
bottom section of the spool doubles as storage for all the little tools we keep 
for greenhouse gardening 

Heat 

We limped by for sometime with a small thermostatically controlled electnc 
heater liven dunng the summer there were occasions when the cool of the 
night would allow the temperature to drop below acceptable limits. We are in 
the process of installing a propane heater (non- vented) and a large tank. This 
should be the most effective method of keeping the greenhouse warm We 
also purchased a cover thai can be placed over the entire structure in the 
evenings and even left on dunng really cold spells. II reduces the light by a 
small amount but provides excellent insulation. While this may sound like a lot 
of bother, it is well worth the effort when you see the results 

light 

We are using Halide Track lights to extend the daylight To achieve coverage 
of the entire growing area required two lights and tracks These make a full 
pass every 40 minutes. The downside of this is the cost. Bach bulb is 75 
dollars. With the short days of winter, we would not be able to keep the 
peppers blooming without them 

< ixilins; 

The first morning we had the greenhouse complete and covered, the 
temperature soared to 120 inside. We realized that without good cooling, we 
had simply created a solar oven. We installed a vent in roof 4 solar-hydraulic 
vents in trie ends, and a fan in the north end 
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The vents are really inexpensive for what they do They have a hydraulic fluid 
that opens and closes them based on temperature. No motors, pumps, or 
electricity, just very sensitive fluid 'ITiese ran about 1 4 dollars apiece We 
made covers for the vents that can be put on at night so that no heat can 
escape through the louvers. 

The fan is built for greenhouse use. This is important because the moisture can 
ruin an electric motor. There are louvers that open when the fan is on. It is 
hooked to a thermostat that turns it on when the temperature reaches 70 
degrees. We found that we must open the glass in the screen door to allow the 
volume of air required by the fan. The small vents are insufficient to avoid a 
low pressure situation 

Growing Boies and Tables 

Plants are set on tables in the greenhouse instead of the floor so that warm air 
can circulate below them These tables are typically called "benches". A tier 
looking at expensive benches in several mail-order catalogs, and after looking 
at more benches in books checked out from the library, we built our own 
benches out of used lumber. We purchased white plastic lance for the top of 
the benches. The lops can't be solid... they need to let air and water through 
We built a total of three 8 foot long benches Two were set on one side of the 
greenhoues, one on the other On the side of the greenhoues with only one 
bench, we built a 9 foot by 4 foot raised bed (also out of used lumber) 

We also built four "growing boxes" especially for raising salad vegetables. The 
boxes are made of used wood and are about 24 inches by 16 inches, and 
about 6 inches deep In the first box we planted lettuce, spinach and shallots 
We planted the second box 3 weeks later., the third box 3 weeks after that 
and the fourth box 3 weeks after that. By the time you have planted the fourth 
box, the first box is ready to cat and provides about 3 weeks worth of salads 
for us. We then replant it and move on to eating the second box which is now 
ready to eat. And so on, we cycle through the salad boxes in a conunues eat- 
plant cycle. 

Crops 

In the past we have grown the following crops in our greenhoues: 

• Many Varieties of Peppers 
« Tabasco 
o Jalepeno 
« Habanero 
o Anaheim 
a New Mexico 
• Chile DeArbol 
s Cayenne 
s Bell Pepper 
n Pimienlo 
o Pepperoncini 
a Serrano 



How to make and use a simple "sawdust" toilet 

My version of a "sawdust toilet" (as described in the Humanvrz Handbook) consists of a 
receptacle bucket, a removable toilet seat that slips into the top, and a bucket of sawdust for 
covering after each use. When the toilet is full the seat is switched to the empty sawdust bucket The 
toilet is emptied, cleaned and sanitized and then becomes the sawdust bucket after filling with clean 
sawdust The whole toilet system, including outdoor compost chamber, can be constructed for less 
than $ 1 This simple, inexpensive, and hygienic toilet - affordable to construct and maintain by just 
about anyone on the planet - is a perfect example of an appropriate and sustainable technology. 

Materials: three or more plastic 5-gallon buckets, one toilet seat, 6 wood screws, and 3 small pieces 
of wood that function as cleats (approximately. 1 inch wide by 3 inches long by 3/4 inch deep). You 
will also need a compost chamber, mine is constructed from recycled wooden pallets held together 
by wire at the comers (see photo 5). 




Tools needed: wood saw, screw driver 




teps: 

Using a wood saw, cut the top 4 to 6 inches off one of the buckets. This 
serve as a flange to which a toilet seat is attached, allowing it to slip 
rtside a second bucket (See photo at left.) The bottom part of the cut 
ket can be recycled, tor example as a planter. 

\ttach this flange to the bottom of a \ 
let seat using two screws at each of 
ee wood cleats. One screw attaches 
cleat to the toilet seal; the second 
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attaches the bucket flange to the cleat (See photo at right and the three drawings 
below.) The four small brown objects in the photo, the original \oi)et seat spacers, 
are removed and discarded. The completed receptacle with flanged seat in place on 
a receptacle bucket is shown at the top of this page. 

3. A second bucket contains sawdust, chipped wood, chopped straw, cereal hulls, or other 
absorbent carbon-rich organic mauler. Covering with several cups or handfuls of this matter 
after each use effectively prevents odors. (See photo at right) 

4, When the receptacle bucket is full transfer the flanged toilet seat to the now empty sawdust 

bucket which then becomes the receptacle. 



5. Empty the toilet contents into a composting chamber (left) and cover 
with a fresh layer of sawdust to prevent odors and present an aesthetic 
ippearance. Clean the empty receptacle and sanitize and freshen in 

rnlight llits bucket after filling with clean material, then becomes the 

wdust bucket, and the cycle starts over. This step is the only lime 

hen odors are present, and only momentarily. Although not necessary, some individuals collect 
unne separately in a scalable container (such as an inexpensive but sturdy plastic bottle) because 
of its high value as a nitrogen source It can be diluted by 5 parts water and put directly on 
plants. 
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s Paprika 
Loose Leaf Lettuce (2 kinds) 
Romaine Lettuce 
Shallot-; 
Spinach 

Herbs (Cilantro, Basil, Oregano, Lemon Balm, Marjoram) 
Potatoes ( Yes, Potatoes!) 
Carrots 
Peas 

Tomatoes 
Brussei Sprouts 
Broeolli 
Kale 
Cauliflower 



Cost 



While we ended up investing quite a bit on our greenhouse (this is relative, 
many people spend more on a new TV), we have not even approached the 

cost of buying a pre-fabricaied shell. Our money is bed up in equipment to 
make the greenhouse a year-round productive garden rather man being tied up 
in the basic structure. The lights, heating, and cooling represent the majority of 
the cost If the costs seem restrictive, remember that you will pay the same 
money over a year to get fresh organic produce during the off-season. For us, 
hot peppers, sweet peppers, and tomatos alone can nearly justify the cost To 
go a step further, the greenhouse can produce income buy selling otf culled 
plants or starts at the beginning of growing season. The size of our greenhouse 
provides ample produce for us If we were to add two more stock panel 
sections, the extra space could be used lo grow produce for local markets, 
and this is without any additional costs (beyond building the structure). 

Many components in our greenhouse can be obtained second hand for free or 
nearly nothing. These are: 

• Stock Panels (any farm with cattle) 

• Pier Blocks & 4x4s (a good replacement would be bricks or rocks with 
mortar and a 2x6 ledger on top) 

• Louvers for Fan (scrap yards) 

• All wood 

• Wood Chips 

• Food Grade Water Drum 
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